The shape of cultured epithelial cells does not depend on the integrity of their microtubules.
Fibroblasts are thought to require an intact system of cytoplasmic microtubules in order both to adopt and to maintain a polarized morphology in culture, but whether the same is true for epithelial cells is not clear. We therefore compared the effects of the microtubule-disrupting drugs, colcemid and nocodazole, on the morphology of isolated embryonic chick heart fibroblasts (HF), corneal epithelial (CE) and epidermal epithelial (EE) cells. Immunofluorescence observations showed that all three cell types contained abundant microtubules when cultured in control medium and that these were absent from cells cultured in medium containing either colcemid or nocodazole. Qualitative observations suggested that these drugs inhibited the polarization of spreading HF but had no effect on the morphology of either of the epithelial cell types. We confirmed this observation quantitatively using two measures of cell shape, elongation and dispersion, both of which increase with increasing polarization. Our measurements show that microtubule-disrupting drugs significantly reduce both the elongation and dispersion of spreading HF but do not have a significant effect on either of these measures for the epithelial cell types. We quantified in a similar way the effects of microtubule-disrupting drugs on the morphology of all three cell types that had previously spread in control medium. We found that transferring spread HF to colcemid-containing medium significantly reduced both the elongation and dispersion of these cells but that the same treatment had no effect on these measures for either of the epithelial cell types. Our observations suggest that, unlike the fibroblasts, the epithelial cell types we have studied do not require microtubules either to adopt or to maintain a polarized morphology.